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PROVIDING AGGREGATED STARTING
POINT INFORMATION

BACKGROUND

This specification generally relates to information presen-
tation.

Web sites have been configured to generate directions for
users. Interacting with such web sites, users can enter a start-
ing address and a destination address to receive maps and
directions to the destination. Some mobile-based systems
include Global Positioning System (GPS) technology that
can determine a user’s current location and can provide direc-
tions from the current location to a preferred destination.

SUMMARY

In general, one mnovative aspect of the subject matter
described 1n this specification may be embodied 1n methods,
systems, and computer program products for providing
aggregated starting point information. One example method
includes 1identitying a location associated with an entity, 1den-
tifying, from navigation information query logs, starting
points for navigation information that includes an ending
point 1n a predefined vicinity of the location associated with
the entity, aggregating information associated with the start-
ing points, and providing aggregated starting point informa-
tion to the entity.

In general, another innovative aspect of the subject matter
described 1n this specification may be embodied in computer
program products that that can perform operations including
identifying a location associated with an entity, identifying,
from navigation information query logs, starting points for
navigation information that includes an ending point 1n a
predefined vicinity of the location associated with the entity,
aggregating information associated with the starting points,
and providing aggregated starting point information to the
entity.

In general, another mnnovative aspect of the subject matter
described 1n this specification may be embodied 1n systems
for providing aggregated information to entities. The systems
can include location identifiers, query log evaluators, infor-
mation aggregators, and recommendation providers. A loca-
tion 1dentifier can identify a location associated with an entity.
A query log evaluator can 1dentily, from navigation informa-
tion query logs, starting points for navigation information that
includes an ending point in a predefined vicinity of the loca-
tion associated with the entity. An information aggregator can
aggregate information associated with the starting points. A
recommendation provider can provide aggregated starting,
point information to the entity.

These and other embodiments may each optionally include
none, one or more of the following features. In various
examples the entity can be a business. The location associated
with the entity can be an address. Starting points can be
identified for navigation information that includes an ending
point at the address. The predefined vicinity of the location
associated with the entity can include a predefined area.
Aggregating information can include aggregating the starting
points by one or more regions. One or more demographic
parameter selections can be recerved from the entity. Aggre-
gating 1information can include filtering the mformation to
include starting points associated with individuals having
demographic attributes matching the one or more demo-
graphic parameter selections. Aggregating information can
include determining a proportion of the starting points
grouped 1n each region. Information associated with a budget
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for providing content to users can be recerved from the entity.
Providing the aggregated starting point information can
include providing a recommendation that the budget be
divided among each region relative to the proportion of start-
ing points grouped 1n each region. Demographic information
associated with each region can be identified. The aggregated
starting point information can include the demographic infor-
mation. Information associated with an advertising budget
can be received from the enftity. Providing the aggregated
starting point information can include providing a recom-
mendation that a portion of the advertising budget be spent for
a particular region based at least 1n part on a proportion of the
starting points grouped 1n the region and based at least 1n part
on demographic attributes of imndividuals within the region.
The entity can be a content sponsor and providing aggregated
starting point information can include providing a user inter-
face to the content sponsor that includes a listing of top
regions where customers come from when visiting the loca-
tion associated with the enfity. A recommendation can be
provided to the content sponsor regarding spending with
respect to a campaign of the content sponsor.

Particular embodiments of the subject matter described 1n
this specification may be implemented to realize none, one or
more of the following advantages. Unexpected msights may
be gained regarding the locations and travel patterns of cus-
tomers and potential customers. Content sponsors may be
provided with information that enables them to appropnately
allocate resources for distributing content to individuals.
Through the provision of aggregated user information, the
privacy of individuals may be maintained.

The details of one or more embodiments of the subject
matter described in this specification are set forth in the
accompanying drawings and the description below. Other
potential features, aspects, and advantages of the subject mat-
ter will become apparent from the description, the drawings,
and the claims.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram of an example system that can provide
aggregated starting point information from navigation infor-
mation.

FIG. 2 shows an example user interface for requesting
aggregated starting point information.

FIG. 3 shows an example user interface for providing
aggregated starting point information and spending recom-
mendations.

FIG. 4 1s a flowchart of an example processes for providing,
aggregated starting point information.

FIG. 5 shows an example of a computer device and a
mobile computer device that can be used to implement the
techniques described here.

Like reference symbols 1n the various drawings indicate
like elements.

DETAILED DESCRIPTION

In general, computer systems can provide aggregated start-
ing point information from navigation information. Users can
request navigation information, and the navigation informa-
tion can be logged and provided to users. The logged naviga-
tion information may include a starting and an ending point
(e.g., addresses, landmarks, etc.), and may include directions
from the starting point to the ending point, for example. An
entity such as a business, organization, or individual, for
example, can request aggregated starting point information
from navigation information that terminates 1n the vicinity of
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or at the entity’s location (e.g., to 1dentily where potential or
actual customers come from). The entity can use such aggre-
gated starting point information, for example, to allocate a
budget for a targeted advertising campaign.

The systems discussed here may provide one or more
mechanisms for collecting information about users. Users
may be provided with an opportunity to opt in/out of pro-
grams that may collect personalized information. For
example, a user may recetve notice of what data may be
collected and how such data may be used or retained, subject
to the user’s express permission. In addition, certain data may
be anonymized 1n one or more ways before 1t 1s stored or used,
so that personally 1dentifiable data 1s removed.

FIG. 1 1s a diagram of an example system 100 that can
provide aggregated starting point information from naviga-
tion information. FIG. 1 also illustrates an example flow of
data within the system 100 during states (A) to (H), where the
states (A) to (H) may occur 1n the 1llustrated sequence, or they
may occur 1n a sequence that 1s different than 1n the illustrated
sequence. For example, two or more of the states (A) to (H)
may occur concurrently.

In further detail, the system 100 includes one or more client
computing devices 102 (each operated by a corresponding
user 104) that communicate over one or more networks 106
with one or more computing servers 108. The networks 106
may include a wireless cellular network, a wireless local area
network (WLAN) or WiF1 network, a Third Generation (3G)
or Fourth Generation (4G) mobile telecommunications net-
work, or any other suitable network or any appropriate com-
bination thereof.

The client device(s) 102 may be any suitable type of com-
puting device (e.g., mobile phone, smart phone, personal
digital assistant, tablet computer, laptop or desktop computer,
or other stationary or portable device) that includes one or
more processors and computer readable media. Among other
components, for example, the client device(s) 102 includes
one or more processors, computer readable media that store
software applications, mput device(s) (e.g., touch screens,
keyboards, computer mice, motion sensors, microphones,
and the like), output device(s) (e.g., display screens, speakers,
and the like), and communications interfaces.

The computing server(s) 108 may be configured to execute
application code associated with a variety of software com-
ponents (e.g., modules, objects, libraries, services, and the
like), including computer instructions to perform some or all
of the method steps described below. In some 1implementa-
tions, the computing server(s) 108 may include one or more
components of an aggregated information providing system
110 described below.

The aggregated information providing system 110 can pro-
vide aggregated information to entities such as businesses,
organizations and individuals, for example, and can include a
location 1dentifier 112, a query log evaluator 114, an infor-
mation aggregator 116, and a recommendation provider 118.
Two or more of the components 112, 114, 116, and 118 may
be implemented on the same device (e.g., same computing
device), or on different devices, such as devices included 1n a
server farm or a peer-to-peer network. The aggregated infor-
mation providing system 110 and server(s) 108 can be in
communication with one or more data storage devices,
including a navigation information query log data store 130
and a demographic information data store 132. The data
stores 130, 132 can implement databases, file systems, and
the like to add, remove, and maintain data used by the system
100.

Referring to the example tlow of data, during state (A),
users can request navigation information. For example, the
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user 104a can employ the client computing device 102a to
submit a request 140a for directions from a starting point
142a to an ending point 144a. The starting point 142q and the
ending point 144a, for example, may be addresses or land-
marks entered by the user 104q into a web page or application
interface presented by the client computing device 102a or
otherwise designated by the user or determined by the system
100. As another example, the client computing device 102a
may include location 1dentification capabilities such as Glo-
bal Positioning System (GPS) capabilities, WikF1 triangula-
tion capabilities, or other such capabilities that can automati-
cally identity and provide the current location of the
computing device 102a as the starting location 142a. As
shown 1n the present example, the user 1045 can employ the
client computing device 1025 to submit a request 1405 for
navigation information including a starting point 1425 and an
ending point 1445. Similarly, the user 104¢ can employ the
client computing device 102¢ to submit a request 140¢ for
navigation information including a starting point 142¢ and an
ending point 144c.

During state (B), requests for navigation mnformation can
be recerved and navigation information can be generated. For
example, each of the requests 140 for navigation information
can be received by the computing server(s) 108 via the net-
works 106a. Considering the request 140q, for example,
based on the included starting point 1424 and ending point
144a, the computing server(s) 108 can generate navigation
information 146a including a route 148a between the points
142a, 144a. The navigation imnformation 146a may include
one or more maps, turn-by-turn directions, or other location
based metadata, for example. As shown in the present
example, the computing server(s) 108 can similarly generate
navigation mformation 1465, 146¢ for requests 14056, 140c,
respectively.

During state (C), navigation information can be stored. For
example, the computing server(s) 108 can provide data asso-
ciated with the navigation information 146, including each of
the starting point 142 and ending point 144 pairs, to the
navigation information query log data store 130. In some
implementations, additional nformation associated with
navigation information may be stored. For example, informa-
tion associated with one or more routes (e.g., the route 148a)
between a starting and ending point may be stored. As another
example, the time that the user 104a provided the request
140q for navigation mformation may be stored. As another
example, information about the client computing device 102qa
used to provide the request 140qa, such as model type, oper-
ating system, device applications, and other information may
be stored.

In some 1implementations, demographic information about
a user providing a request for navigation information may be
stored 1n association with the request. For example, demo-
graphic information about the user 104q, including user pro-
file information such as age, gender, income level, and other
information provided by or inferred about the user 104a may
be stored. In implementations where user profile information
may be stored, for example, such information can be anony-
mized, generalized, and/or aggregated so that the information
may not be attributed to any particular user.

During state (D), navigation information can be provided
to users 1n response to requests. For example, the computer
server(s) 108 can provide navigation information 146a via the
networks 106qa to the client computing device 102a for pre-
sentation to the user 104a. In the present example, the user
104a can use the route 148a defined by the navigation infor-
mation 146a to navigate between the starting point 142a and
the ending point 144a. As shown, navigation information
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1465, 146¢ can be similarly provided to client computing
devices 1025, 102¢ for presentation to users 1045, 104c,
respectively.

During state (E), entities (e.g., businesses, organizations,
individuals, etc.) can request aggregated starting point infor-
mation from navigation information that includes an ending
point at or near a location associated with the entity. For
example, an entity 150 can employ a client computing device
151 to provide an information request 152 that includes a
location 154. The location 154, for example, may be a physi-
cal location of the entity 150 (e.g., a storefront, an oflice, a
campus, etc.), or a location of interest to the entity 150 such as
a tourist attraction or park. To specity the location 154, for
example, the entity 150 may provide geographic location
information such as an address and/or geographic coordinates
via an interface provided by the client computing device 151.

Locations can be 1dentified as being included within pre-
defined regions. In the present example, the location 154 1s
included 1n a region 160a, which borders region 1606 and
region 160c. In some implementations, regions may be
defined by geographic and/or natural boundaries. For
example, the regions 160a, 1605, 160c, may be associated
with postal codes (e.g., zip codes), districts, neighborhoods,
or another sort of bounded area. In some 1mplementations,
regions may be specified or created by the entity providing the
request for information. For example, the regions 160a, 1605,
160c, may be created by the entity 150 using a map generation
interface.

In some implementations, requests for information may
include additional parameters, such as distance parameters,
budget parameters, and/or demographic parameters. A dis-
tance parameter, for example, can be used by the entity 150 to
specily that aggregated starting point information 1s desired
for navigation information (e.g., directions) that terminates at
the location 154 or terminates at an ending point within a
specified distance from the location 154. A budget parameter,
for example, can be used by the entity 150 to specily a
campaign budget (e.g., for an advertising campaign) that
includes targeting content to individuals (e.g., the users 104
and/or the general population). One or more demographic
parameters, for example, can be used by the entity 150 to
specily preferred demographic attributes of individuals for
targeting.

During states (F) and (G), requests for aggregated starting,
point information can be received and processed. For
example, the computing server(s) 108 can recerve the inifor-
mation request 152 from the client computing device 151 via
the networks 1065, and can pass the request 152 to the aggre-
gated mnformation providing system 110. Using the location
identifier 112, for example, the system 110 can 1dentify the
location 154 associated with the entity 150.

Starting points can be 1dentified for navigation information
(e.g., directions) that includes an ending point 1n a predefined
vicinity of a location associated with an entity. Using the
query log evaluator 114, for example, the system 110 can
identily starting points for navigation information that
includes an ending point 1n a predefined vicinity of the loca-
tion 154. To 1dentify such information, for example, the query
log evaluator 114 can access information associated with
navigation information 146 previously provided to users 104
and stored by the navigation information query log 130. As
shown 1n the present example, the request 140q for navigation
information submitted by the user 104a includes an ending
point 144a within a predefined vicinity 170 of the location
154. The ending point 144a, for example, may be at or near
the location 154. Thus, in the present example, the query log
evaluator 114 can 1dentily the navigation information 146a
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provided to the user 104a as relevant to the information
request 152 of the entity 150. Sumilarly, the query log evalu-
ator 114 can identily the navigation information 1465, 146¢
provided to users 1045, 104c¢, respectively, as relevant to the
information request 152.

Starting point information can be aggregated. For example,
the information aggregator 116 can aggregate iformation
associated with the navigation information 146a, 1465, and
146¢. In some implementations, starting points included 1n
navigation information may be aggregated by region. In the
present example, the starting point 142a may be 1identified by
the location i1dentifier 112 as being within the region 1605,
and the starting points 1425, 142¢ may be 1dentified as being
within the region 160aq. Thus, 1n the present example, for
navigation information with ending points within the vicinity
170, a greater proportion of starting points fall within the
region 160a, a lesser proportion of starting points fall within
the region 1605, and no starting points fall within the region
160c.

During state (H), aggregated starting point information can
be provided to an enfity. For example, aggregated starting
point information 180 can be provided to the entity 150 by the
aggregated information providing system 110 via the net-
works 106b6. The aggregated starting point mnformation 180
may be presented to representatives, agents, and/or employ-
ees of the entity 150, for example, via an interface of the client
computing device 151. Reporting formats used for presenting
such information may include spreadsheets, graphs, histo-
grams, heat maps, or other suitable formats. In the present
example, an indication 182a (e.g., a proportionally large
graphic) can be used to represent aggregated starting points
14256, 142¢, and an indication 1826 (e.g., a proportionally
small graphic) can be used to represent aggregated starting
point 142a.

In some implementations, recommendations may be pro-
vided 1n association with aggregated starting point informa-
tion. Based on one or more budget parameters provided by the
entity 150, for example, the recommendation provider 118
can provide a recommendation that the entity 150 spend 1ts
budget based at least in part on a proportion of starting points
grouped 1n each of the regions 160. In the present example, as
a greater number of starting points are identified as being
within the region 160a relative to the regions 16056 and 160c,
a proportionally greater amount of the entity’s budget may be
spent 1n the region 160a.

In some implementations, demographic information may
be used for aggregating starting point information and/or for
providing recommendations based on the aggregated starting
point information. For example, navigation information pro-
vided to users 104 having demographic attributes matching
one or more demographic parameters submitted by the entity
150 can be used for aggregating starting point information. As
another example, demographic profiles of populations asso-
ciated with each of the regions 160 can be used to increase or
decrease spending amounts recommended by the recommen-
dation provider 118, based on demographic parameters sub-
mitted by the entity 150 and/or based on a predetermined
spending strategy. Demographic information, for example,
may be stored and maintained by the demographic informa-
tion data store 132, for example, and may include publically
available data and profile data submaitted by the users 104.

By analyzing aggregated information associated with start-
ing points for navigation information that includes an ending
point at or near an entity’s location, the entity (e.g., a busi-
ness) may gain valuable insight regarding 1ts current or poten-
tial customers. For example, a business may assume that most
or all of 1ts customers come from an area nearby the business.
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However, based on aggregated starting point information, the
business may discover that a significant proportion of its
customers come from a different areca. By using such infor-
mation, the business can improve its promotional efforts.

FI1G. 2 shows an example user interface 200 for requesting
aggregated starting point information. For example, the com-
puting device 151 (shown 1n FIG. 1) can execute an applica-
tion such as a web browser to present the user interface 200 to
the entity 150. By interacting with the user intertace 200, for
example, the entity 150 can provide the information request
152 to the computing server(s) 108 and the aggregated infor-
mation providing system 110.

The user interface 200 can include controls for specifying
parameters to be used by the aggregated information provided
system 110 for i1dentifying navigation information that 1s
relevant to an entity. For example, the entity 150 may be
business such as a neighborhood coffee shop, seeking to
identify where its current and/or potential customers come
from. By providing information about itself and 1ts desired

customers, for example, the entity 150 can in turn receive
relevant information.

The user interface 200 can include one or more controls for
specilying parameters that define an entity location, or a
location of interest to the entity. In the present example, a
control 202 1s included for specitying the entity’s address
(e.g., 123 Main Street). Additionally or alternatively, for
example, the entity may use a control 204 for specitying its
region (e.g., region ABC), such as its postal code, district,
neighborhood, or other sort of region. Using a control 206 for
specilying a distance to 1ts address, for example, the entity
can define a vicinity for identifying navigation information
that 1s relevant to the entity. In some implementations, one or
more mapping/graphic controls may be provided to enable
the entity to define (e.g., draw) a predefined area for the
vicinity. For example, a business entity may define an area
such as a four square block area around 1ts storefront location.

In the present example, an owner of the coflee shop may be
interested in 1dentifying originating locations of individuals
who request navigation information (e.g., directions) that
terminates near (e.g., within one mile of) 1ts address. Such
individuals may represent potential customers, for example,
as they may occasionally be 1n the vicinity of the coffee shop
and may be interested 1n stopping by for collee. As another
example, the colfee shop owner may be interested 1n 1denti-
tying originating locations of individuals who request navi-
gation information that terminates at its address, as such
individuals may be actual customers.

The user intertace 200 can include one or more controls for
specilying parameters that define a timeframe during which
individuals have requested navigation information relevant to
(e.g., terminating at or in the vicinity of) a location. In the
present example, a control 208 1s included for specitying a
timeirame (e.g., within one month) 1n which individuals have
requested navigation information. For example, the coffee
shop owner may be particularly interested in identifying
originating locations of individuals who have recently
requested navigation imnformation to the cotiee shop, as the
shop may have recently opened for business. Other controls
are possible for identifying relevant queries (such as queries
at certain times of day, days of the week, etc.).

The user intertace 200 can include one or more controls for
specilying parameters that define a budget. In the present
example, a control 210 1s included for specifying a budget
(e.g., one thousand dollars) for an advertising campaign. For
example, the owner of the cofiee shop may have a limited
budget and may want to allocate the budget 1n an effective
manner. By providing budget information to the aggregated
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information providing system 110 via the user interface 200,
for example, the coffee shop owner can receive a recommen-
dation for effectively allocating its budget among various
regions.

The user interface 200 can include one or more controls for
specilying parameters that define demographic attributes of
individuals of interest to the entity. In the present example, the
interface 200 includes a control 212 for specilying an age
range ol such individuals, a control 214 for specifying a
gender, and a control 216 for specilying an income range.
More, fewer, or different demographic attributes may also be
specified. Entities may interact with one or more of the con-
trols 212, 214, 216, for example, to specily demographic
attributes to be used by the aggregated information providing
system 110 when aggregating starting point information and/
or providing recommendations. For example, the coffee shop
owner may interact with the control 212 to specily an age
range of eighteen to thirty-five as a target demographic, as
individuals of this age range may be considered as potential
customers. In the present example, the cofiee shop owner may
clect to not interact with controls 214 and 216, as the gender
and 1ncome range of potential customers may be irrelevant to
the owner.

The user mtertace 200 can include a control 220 for sub-
mitting specified parameters to the aggregated information
providing system 110. In the present example, when the entity
150 (e.g., the coflee shop owner) interacts with (e.g., clicks)
the control 220, the parameters can be provided to the aggre-
gated information providing system 110 as the information
request 152. The system 110 can use the specified parameters
to 1dentily the entity’s location, to identify navigation infor-
mation that includes, for example, an ending point 1n a pre-
defined vicinity of the entity’s location, to aggregate starting
points included in the navigation information, and to provide
the aggregated starting point information to the enftity. In
response to the information request 152, for example, the
system 110 can provide the entity 150 with the aggregated
starting point information 180.

FIG. 3 shows an example user interface 300 for providing
aggregated starting point information and spending recom-
mendations. For example, the computing device 151 (shown
in F1G. 1) can execute an application such as a web browser to
present the user interface 300 the entity 150. Via the user
interface 300, for example, the entity 150 can view the aggre-
gated starting point information 180 provided by the comput-
ing server(s) 108 and the aggregated information providing
system 110.

The user interface 300 can include one or more controls for
providing aggregated starting point information to represen-
tatives, agents, and/or employees of entities (e.g., businesses,
organizations, individuals, etc.). Aggregated information
may be provided via various reporting formats, for example,
including spreadsheets, graphs, histograms, heat maps, and
other suitable formats. In the present example, aggregated
information 1s presented in the form of a report (e.g., a bar
graph) which shows a proportion of starting points grouped 1n
different regions and/or a recommendation for allocating a
budget among different regions.

The user interface 300 1n the present example includes
presentation controls 302, 304, and 306, showing a propor-
tion of starting points in regions “ABC”, “DEF”, and “XYZ”,
respectively, that include an ending point 1n a predefined
vicinity of a location (e.g., a storefront) associated with the
entity 150 (e.g., a coflee shop). Thus, 1n the present example,
the coflee shop may be provided with aggregated starting
point information showing that 65% of its current or potential
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customers come from region “ABC”, 20% come from region
“DEF”, and 15% come from region “XYZ”.

Aggregated starting point information may include a rec-
ommendation that a budget be divided among each region
relative to the proportion of starting points grouped 1n each
region. For example, the user interface 300 can include pre-
sentation controls 312, 314, and 316, for presenting spending
recommendations for the regions “ABC”, “DEF”, and
“XYZ”, respectively. In the present example, based on budget
information (e.g. a budget of one thousand dollars) provided
by the coflee shop, the colfee shop owner may be provided
with a recommendation that a portion of his or her budget
(e.g.,65%, or $650) be spent in region “ABC”, a portion (e.g.,
20%, or $200) be spent in region “DEF”’, and a portion (e.g.,
15%, or $150) be spent in region “XYZ”.

By providing aggregated starting point information and/or
recommendations, for example, the aggregated information
providing system 110 can maintain the privacy of individuals
while providing entities (e.g., businesses, organizations, 1ndi-
viduals, etc.) with insight data regarding current and potential
customers. In the present example, 11 the coffee shop happens
to be located within the region “ABC”, the coffee shop owner
may learn that most of his or her current and potential cus-
tomers come from the same region, but a significant portion
come from other regions (1.e., regions “DEF” and “XYZ”).
Thus, rather than focusing all promotional efforts (e.g., spon-
sored media, online promotion, newspapers, direct mail, etc.)
within region “ABC”, approprate portions of the campaign
budget may be divided among regions “DEF” and “XYZ”.

FIG. 4 1s a flowchart of an example process 400 for pro-
viding aggregated starting point information. In some 1mple-
mentations, the process 400 may be performed by the system
100 and will be described as such for the purpose of clarity.
Briefly, the process 400 includes 1dentitying a location asso-
ciated with an entity, identilying starting points for navigation
information that include an ending point in a predefined
vicinity of the location associated with the entity, aggregating,
information associated with the starting points, and providing
aggregated starting point information.

A location associated with an entity can be identified (402).
Referring to FIG. 1, for example, the entity 150 can provide
the information request 152 including information about the
location 154. The location 1354, for example, can be an
address of the entity 150, or a location of interest to the entity
150, such as a nearby park or another sort of attraction. Upon
receiving the information request 152, for example, the
aggregated information providing system 110 can use the
location identifier 112 to i1dentily the location 154. In some
implementations, no location request 1s received and instead,
automated starting point iformation can be gathered for
entities based on physical addresses or other stored informa-
tion associated with an entity.

From navigation iformation query logs, starting points
can be identified (404) for navigation information that
includes an ending point 1n a predefined vicinity of the loca-
tion associated with the entity. For example, the query log
evaluator 114 and/or the location 1dentifier 112 can reference
navigation information maintained by the navigation infor-
mation query log data store 130 to 1dentify starting points for
navigation information that terminate at or 1n a predetermined
vicinity of the location 154. In some implementations, navi-
gation information (e.g., directions) may be identified that
pass within a predetermined or user specified vicinity of the
location associated with the entity. For example, the query log
evaluator 114 and/or the location identifier 112 can determine
whether a particular set of directions pass by or near the
location 154.
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Optionally, budget and/or demographic information can be
received (406). For example, the information request 152
may include one or more budget and/or demographic param-
cters specified by the enfity 150. Referring to FIG. 2, for
example, a representative of the enfity (e.g., a coffee shop
business) can interact with the user interface 200 and the
control 210 to specily information associated with a budget
for providing content to users. In the present example, the
colfee shop owner may employ the user interface 200 to
indicate that a campaign (e.g., an advertising campaign) for
providing content (e.g., advertising content including graphi-
cal, audio, and/or textual elements) to individuals has a par-
ticular budget (e.g., one thousand dollars). Additionally and/
or alternatively, for example, the cofiee shop owner can
interact with the controls 212, 214, and/or 216 to specily one
or more parameters that define demographic attributes of
individuals to be targeted by the campaign. In the present
example, the coffee shop owner may employ the user inter-
face 200 to indicate that the campaign’s target demographic
includes individuals aged eighteen to thirty-five.

Information associated with the starting points can be
agoregated (408). For example, the mnformation aggregator
116 can aggregate starting point information identified by the
query log evaluator 114 and/or the location identifier 112. In
some implementations, aggregating information may include
aggregating starting points by one or more regions. The
aggregated mformation providing system 110 can use the
location identifier 112, for example, to 1dentify starting point
locations, and to determine 1n which region (e.g., postal code,
district, neighborhood, or other sort of region) the starting
points are located. Regions may be specified by the aggre-
gated information providing system 110 and/or by entities
interacting with the system 110, for example. As part of an
aggregation process, for example, the information aggregator
116 can group the starting points into regions, can count the
number of starting points included 1n each region, and can
determine a proportion of the starting points grouped in each
region.

In some 1implementations, aggregating mnformation associ-
ated with starting points may include using one or more
demographic parameters specified by the entity to filter the
navigation information. For example, the navigation informa-
tion query log data store 130 may include data keys for
associating navigation information requested by users with
demographic information stored and maintained by the
demographic information data store 132. Such demographic
information may include profile data provided by and/or
inferred about particular users, for example. In the present
example, 1f a representative (e.g., the owner) of the entity 150
(e.g., the collee shop) 1s interested in aggregated starting
point information for users of a particular age range (e.g.,
cighteen to thirty-five), the representative may specity a tar-
get age range using the control 212 (shown 1n FIG. 2). Based
on the specified parameter (e.g., an age range), for example,
the query log evaluator 114 may filter data provided by the
navigation information query log data store 130 to 1dentily
navigation information including directions which terminate
at or near the location 154 (e.g., a storefront) associated with
the entity 150 (e.g., the coffee shop), and which were
requested by users with an attribute matching the parameter
(e.g., the age range). Thus, in the present example, starting
point information may be aggregated and provided from navi-
gation information requested by individuals having particular
demographic attributes.

In some 1implementations, demographic information asso-
ciated with each region may be identified, and aggregated
starting point information may include the demographic
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information. For example, the information aggregator 116
can access demographic information maintained by the
demographic information data store 132, and can integrate
the starting point information aggregated for each region with
appropriate demographic information (e g.. age, gender,
income, etc.) of populations within the regions. By 1nclud1ng
demographic information, for example, the aggregated infor-
mation providing system 110 can provide entities with infor-
mation about regional populations, 1n addition to providing,
information about the numbers and proportions of people
who come from each region. Moreover, 1n some 1mplemen-
tations, demographic information may be used as a factor in
providing entities with spending recommendations.

Aggregated starting point information can be provided
(410). For example, the aggregated information providing
system 110 can provide the aggregated starting point infor-
mation 180 to the entity 150. Referring to FI1G. 3, for example,
an entity representative can interact with the user interface
300 to view mformation regarding the starting points of indi-
viduals having submitted requests for navigation information
including directions that terminate at or near the entity loca-
tion. In the present example, the starting point information 1s
aggregated by region, with a proportion of starting points
shown graphically and/or textually. In some implementa-
tions, demographic mmformation may be provided for each
region. The representative may use the interface 300 to view
demographic mnformation associated with each of the regions
“ABC”, “DEF”, and “XYZ”, for example, by interacting with
(e.g., clicking) the respective presentation controls 302, 304,
and 306 to drill down 1nto detailed demographic information
for the regions.

Optionally, spending recommendations can be provided
(412). For example, the aggregated information providing
system 110 can use the recommendation provider 118 to
generate and provide spending recommendations to content
sponsors regarding spending with respect to campaigns (e.g.,
advertising campaigns). In the present example, the coffee
shop may be a content sponsor of an advertising campaign for
promoting products or services of the business, and may be
provided with aggregated starting point information via the
interface 300 including a listing of top regions where custom-
ers come from when visiting the location associated with the
entity.

In some 1implementations, a recommendation may be pro-
vided that a budget for providing content to users 1s divided
among different regions relative to the proportion of starting
points grouped in each region. For example, based on a speci-
fied budget (e.g., one thousand dollars), the recommendation
provider 118 can provide a recommendation that the entity
150 (e.g., the coffee shop) divide 1ts budget among regions
relative to the proportion of starting points grouped 1n each of
the regions “ABC”, “DEF”, and “XY Z”. Thus, 1n the present
examp e, regions including locations where a large portion of
the coflee shop’s current or potential customers orlgmate may
receive a proportionally large amount of the colflee shop’s
promotional budget.

In some 1implementations, a recommendation may be pro-
vided that a portion of the budget 1s spent for a particular
region based at least 1n part on a proportion of starting points
grouped 1n a region and based at least 1n part on demographic
attributes of individuals within the region. For example, based
on a specified budget (e.g., one thousand dollars), the recom-
mendation provider 118 can provide a recommendation that
the entity 150 (e.g., the colfee shop) divide 1ts budget based in
part on the proportion of starting points grouped in each of the
regions “ABC”, “DEF”, and “XYZ”, and based 1n part on the

demographic attributes of individuals and/or populations
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associated with the regions. For example, based on publically
available demographic data, the recommendation provider
118 may determine that region “XY 7" includes a larger than
average concentration of high income individuals, and that
regions “ABC” and “DEF”" include smaller than average con-
centrations of such individuals. Thus, in the present example,
based on a predetermined spending strategy, the recommen-
dation provider 118 may recommend that the coflee shop
modily (e.g., increase) its budget for targeting individuals
within the region “XYZ” and also modily (e.g., decrease) its
budget for targeting individuals within the regions “ABC”
and “DEF”. Thus, demographic information about popula-
tions within regions and/or demographic information about
individuals having submitted requests for navigation infor-
mation may be used for generating and providing spending
recommendations.

FIG. 5 shows an example of a generic computer device 500
and a generic mobile computer device 550, which may be
used with the techniques described here. Computing device
500 1s intended to represent various forms of digital comput-
ers, such as laptops, desktops, workstations, personal digital
assistants, servers, blade servers, mainframes, and other
appropriate computers. Computing device 350 1s intended to
represent various forms of mobile devices, such as personal
digital assistants, cellular telephones, smartphones, and other
similar computing devices. The components shown here,
their connections and relationships, and their functions, are
meant to be exemplary only, and are not meant to limit imple-
mentations of the mventions described and/or claimed 1n this
document.

Computing device 500 includes a processor 502, memory
504, a storage device 506, a high-speed interface 508 con-
necting to memory 504 and high-speed expansion ports 510,
and a low speed 1nterface 512 connecting to low speed bus
514 and storage device 506. Each of the components 502,
504, 506, 508, 510, and 512, are interconnected using various
busses, and may be mounted on a common motherboard or in
other manners as appropriate. The processor 502 can process
instructions for execution within the computing device 500,
including instructions stored in the memory 504 or on the
storage device 506 to display graphical information for a GUI
on an external mput/output device, such as display 516
coupled to high speed interface 508. In other implementa-
tions, multiple processors and/or multiple buses may be used,
as appropriate, along with multiple memories and types of
memory. Also, multiple computing devices 500 may be con-
nected, with each device providing portions of the necessary
operations (€.g., as a server bank, a group of blade servers, or
a multi-processor system).

The memory 504 stores information within the computing,
device 500. In one implementation, the memory 504 1s a
volatile memory unit or units. In another implementation, the
memory 504 1s a non-volatile memory unit or units. The
memory 504 may also be another form of computer-readable
medium, such as a magnetic or optical disk.

The storage device 506 1s capable of providing mass stor-
age for the computing device 500. In one implementation, the
storage device 506 may be or contain a computer-readable
medium, such as a floppy disk device, a hard disk device, an
optical disk device, or a tape device, a flash memory or other
similar solid state memory device, or an array of devices,
including devices 1n a storage area network or other configu-
rations. A computer program product can be tangibly embod-
ied 1in an information carrier. The computer program product
may also contain instructions that, when executed, perform
one or more methods, such as those described above. The
information carrier 1s a computer- or machine-readable
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medium, such as the memory 504, the storage device 506,
memory on processor 302, or a propagated signal.

The high speed controller 508 manages bandwidth-inten-
stve operations for the computing device 500, while the low
speed controller 512 manages lower bandwidth-intensive
operations. Such allocation of functions 1s exemplary only. In
one implementation, the high-speed controller 508 1s coupled
to memory 504, display 516 (e.g., through a graphics proces-
sor or accelerator), and to high-speed expansion ports 310,
which may accept various expansion cards (not shown). In the
implementation, low-speed controller 312 1s coupled to stor-
age device 506 and low-speed expansion port 514. The low-
speed expansion port, which may include various communi-
cation ports (e.g., USB, Bluetooth, FEthemet, wireless
Ethernet) may be coupled to one or more input/output
devices, such as a keyboard, a pointing device, a scanner, or a
networking device such as a switch or router, e.g., through a
network adapter.

The computing device 500 may be implemented in a num-
ber of different forms, as shown in the figure. For example, 1t
may be implemented as a standard server 520, or multiple
times 1n a group of such servers. It may also be implemented
as part of a rack server system 524. In addition, 1t may be
implemented in a personal computer such as a laptop com-
puter 522. Alternatively, components from computing device
500 may be combined with other components 1n a mobile
device (not shown), such as device 550. Each of such devices
may contain one or more of computing device 500, 550, and
an enfire system may be made up of multiple computing
devices 500, 550 communicating with each other.

Computing device 350 includes a processor 352, memory
564, an input/output device such as a display 554, a commu-
nication interface 566, and a transceiver 568, among other
components. The device 550 may also be provided with a
storage device, such as a microdrive or other device, to pro-
vide additional storage. Each of the components 550, 552,
564, 554, 566, and 568, are interconnected using various
buses, and several of the components may be mounted on a
common motherboard or in other manners as appropriate.

The processor 552 can execute instructions within the com-
puting device 550, including instructions stored i the
memory 564. The processor may be implemented as a chipset
of chips that include separate and multiple analog and digital
processors. The processor may provide, for example, for
coordination of the other components of the device 550, such
as control of user interfaces, applications run by device 550,
and wireless commumnication by device 550.

Processor 552 may communicate with a user through con-
trol interface 558 and display interface 5356 coupled to a
display 554. The display 554 may be, for example, a TFT
LCD (Thin-Film-Transistor Liquid Crystal Display) or an
OLED (Organic Light Emitting Diode) display, or other
appropriate display technology. The display interface 556
may comprise appropriate circuitry for driving the display
5354 to present graphical and other information to a user. The
control interface 558 may recerve commands from a user and
convert them for submission to the processor 552. In addition,
an external interface 562 may be provided in communication
with processor 552, so as to enable near area communication
of device 550 with other devices. External interface 562 may
provide, for example, for wired communication 1 some
implementations, or for wireless communication i1n other
implementations, and multiple interfaces may also be used.

The memory 564 stores information within the computing,
device 550. The memory 564 can be implemented as one or
more of a computer-readable medium or media, a volatile
memory unit or units, or a non-volatile memory unit or units.
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Expansion memory 574 may also be provided and connected
to device 550 through expansion interface 572, which may
include, for example, a SIMM (Single In Line Memory Mod-
ule) card interface. Such expansion memory 574 may provide
extra storage space for device 550, or may also store applica-
tions or other information for device 550. Specifically, expan-
sion memory 574 may include instructions to carry out or
supplement the processes described above, and may include
secure information also. Thus, for example, expansion
memory 574 may be provide as a security module for device
550, and may be programmed with instructions that permait
secure use of device 550. In addition, secure applications may
be provided via the SIMM cards, along with additional infor-
mation, such as placing identitying information on the SIMM
card 1n a non-hackable manner.

The memory may include, for example, flash memory and/
or NVRAM memory, as discussed below. In one implemen-
tation, a computer program product 1s tangibly embodied in
an information carrier. The computer program product con-
tains structions that, when executed, perform one or more
methods, such as those described above. The information
carrier 1s a computer- or machine-readable medium, such as
the memory 564, expansion memory 574, memory on pro-
cessor 552, or a propagated signal that may be received, for
example, over transcerver 568 or external interface 562.

Device 550 may communicate wirelessly through commu-
nication interface 566, which may include digital signal pro-
cessing circuitry where necessary. Communication interface

566 may provide for communications under various modes or
protocols, such as GSM voice calls, SMS, EMS, or MMS

messaging, CDMA, TDMA, PDC, WCDMA, CDMA2000,
or GPRS, among others. Such communication may occur, for
example, through radio-frequency transceiver 568. In addi-
tion, short-range communication may occur, such as using a
Bluetooth, WikFi, or other such transceiver (not shown). In
addition, GPS (Global Positioning System) receiver module
570 may provide additional navigation- and location-related
wireless data to device 550, which may be used as approprate
by applications running on device 3350.

Device 550 may also communicate audibly using audio
codec 560, which may receive spoken information from a
user and convert 1t to usable digital information. Audio codec
560 may likewise generate audible sound for a user, such as
through a speaker, e.g., 1n a handset of device 550. Such sound
may include sound from voice telephone calls, may include
recorded sound (e.g., voice messages, music files, etc.) and
may also include sound generated by applications operating
on device 550.

The computing device 550 may be implemented 1n a num-
ber of different forms, as shown in the figure. For example, 1t
may be implemented as a cellular telephone 580. It may also
be implemented as part of a smartphone 582, personal digital
assistant, or other similar mobile device.

Various implementations of the systems and techniques
described here can be realized 1n digital electronic circuitry,
integrated circuitry, specially designed ASICs (application
specific integrated circuits), computer hardware, firmware,
soltware, and/or combinations thereotf. These various imple-
mentations can include implementation in one or more com-
puter programs that are executable and/or interpretable on a
programmable system including at least one programmable
processor, which may be special or general purpose, coupled
to receive data and instructions from, and to transmait data and
instructions to, a storage system, at least one mnput device, and
at least one output device.

These computer programs (also known as programs, soft-
ware, soltware applications or code) include machine instruc-
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tions for a programmable processor, and can be implemented
in a high-level procedural and/or object-oriented program-
ming language, and/or 1n assembly/machine language. As
used herein, the terms “machine-readable medium” or “com-
puter-readable medium™ refers to any computer program
product, apparatus and/or device (e.g., magnetic discs, optical
disks, memory, Programmable Logic Devices (PLDs)) used
to provide machine instructions and/or data to a program-
mable processor, including a machine-readable medium that
receives machine instructions as a machine-readable signal.
The term “machine-readable signal” refers to any signal used
to provide machine instructions and/or data to a program-
mable processor.

To provide for interaction with a user, the systems and
techniques described here can be implemented on a computer
having a display device (e.g., a CRT (cathode ray tube) or
LCD (liqud crystal display) monitor) for displaying infor-
mation to the user and a keyboard and a pointing device (e.g.,
a mouse or a trackball) by which the user can provide input to
the computer. Other kinds of devices can be used to provide
for interaction with a user as well; for example, feedback
provided to the user can be any form of sensory feedback
(e.g., visual feedback, auditory feedback, or tactile feed-
back); and mput from the user can be recerved 1n any form.,
including acoustic, speech, or tactile input.

The systems and techniques described here can be 1mple-
mented 1n a computing system that includes a back end com-
ponent (e.g., as a data server), or that includes a middleware
component (e.g., an application server), or that includes a
front end component (e.g., a client computer having a graphi-
cal user interface or a Web browser through which a user can
interact with an implementation of the systems and tech-
niques described here), or any combination of such back end,
middleware, or front end components. The components of the
system can be interconnected by any form or medium of
digital data communication (e.g., a communication network).
Examples ol communication networks include a local area
network (“LAN”), a wide area network (“WAN™), and the
Internet.

The computing system can 1nclude clients and servers. A
client and server are generally remote from each other and
typically interact through a communication network. The
relationship of client and server arises by virtue of computer
programs running on the respective computers and having a
client-server relationship to each other.

A number of embodiments have been described. Neverthe-
less, 1t will be understood that various modifications may be
made without departing from the spirit and scope of the
invention.

In addition, the logic flows depicted in the figures do not
require the particular order shown, or sequential order, to
achieve desirable results. In addition, other steps may be
provided, or steps may be eliminated, from the described
flows, and other components may be added to, or removed
from, the described systems. Accordingly, other embodi-
ments are within the scope of the following claims.

What 1s claimed 1s:

1. A method comprising:

receiving, with one or more computing devices, a request
for aggregated starting point information, the request
identifying a location associated with an entity;

accessing, with the one or more computing devices, navi-
gation information query logs comprising navigation
information requested by one or more users,

identifying, with the one or more computing devices, a
plurality of navigation requests associated with an end-
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ing point 1n a predefined vicinity of the location associ-
ated with the entity from the navigation query logs;

identifying, with the one or more computing devices, start-
ing points associated with the plurality of navigation
requests associated with an ending point in a predefined
vicinity of the location;

aggregating, with the one or more computing devices,
information associated with the starting points by one or
more regions; and

providing aggregated starting point information to the
entity;

wherein the plurality of navigation requests are identified
from the navigation query logs by accessing navigation
information previously provided to one or more users
and stored 1n the navigation query log, and analyzing the
navigation information previously provided to one or
more users to identify at least one navigation request
having an ending point within the predefined vicinity of
the location.

2. The method of claim 1 wherein the entity 1s a business.

3. The method of claim 1 wherein the location associated

with the entity 1s an address.

4. The method of claim 3 wherein starting points are 1den-
tified for navigation information that includes an ending point
at the address.

5. The method of claim 1 wherein the predefined vicinity of
the location associated with the entity includes a predefined
area.

6. The method of claim 1 further comprising receiving one
or more demographic parameter selections from the enfity
and wherein aggregating information includes filtering the
information to include starting points associated with indi-
viduals having demographic attributes matching the one or
more demographic parameter selections.

7. The method of claim 1 wherein aggregating information
includes determining a proportion of the starting points
grouped 1n each region.

8. The method of claim 7 further comprising receiving
from the entity information associated with a budget for pro-
viding content to users and wherein providing the aggregated
starting point information includes providing a recommenda-
tion that the budget be divided among each region relative to
the proportion of starting points grouped 1n each region.

9. The method of claim 1 further comprising 1dentiiying
demographic information associated with each region and
wherein the aggregated starting point information includes
the demographic information.

10. The method of claim 9 further comprising recerving
from the entity information associated with an advertising
budget and wherein providing the aggregated starting point
information includes providing a recommendation that a por-
tion of the advertising budget be spent for a particular region
based at least 1n part on a proportion of the starting points
grouped 1n the region and based at least 1n part on demo-
graphic attributes of individuals within the region.

11. The method of claim 1 wherein the entity 1s a content
sponsor and wherein providing aggregated starting point
information includes providing a user interface to the content
sponsor that includes a listing of top regions where customers
come from when visiting the location associated with the
entity.

12. The method of claim 11 turther comprising providing a
recommendation to the content sponsor regarding spending
with respect to a campaign of the content sponsor.

13. A non-transitory computer readable medium encoded
with a computer program, the computer program comprising
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instructions that when executed by one or more computers
cause the one or more computers to perform operations com-
prising:
receiving a request for aggregated starting point informa-
tion, the request identiiying a location associated with an
entity;
accessing navigation information query logs comprising,
navigation information request by one or more users,
identifying, from the navigation query logs, a plurality of

navigation requests associated with an ending pointina 19

predefined vicinity of the location associated with the
entity;

identifying starting points associated with the plurality of
navigation requests;

aggregating information associated with the starting point 15

by one or more regions; and

providing aggregated starting point information to the
entity;

wherein the plurality of navigation requests are 1dentified
from the navigation query logs by accessing navigation

18

information previously provided to one or more users
and stored 1n the navigation query log, and analyzing the
navigation information previously provided to one or
more users to 1dentily at least one navigation request
having an ending point within the predefined vicinity of
the location.

14. The medium of claim 13 wherein the predefined vicin-
ity of the location associated with the entity includes a pre-
defined area.

15. The medium of claim 13 wherein aggregating informa-
tion includes determiming proportion of the starting points
grouped 1n each region.

16. The medium of claim 13 wherein the entity 1s a content
sponsor and wherein providing aggregated starting point
information includes providing a user interface to the content
sponsor that includes a listing of top regions where customers

come from when visiting the location associated with the
entity.
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